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Figure 7A-1. Sample Calculation of Actuarial Replacement Value and 
Actuarial Replacement Wage Load Factor by Job Level for the first three years for Employee 1 




Current Job Level 


1 












Date of Birth 


1/1/1978 












Date of Hire 


1/1/1997 












Gender 


Male 


























Year 


1 


2 


2 


3 


3 


3 


Job Level 


1 


1 


2 


1 


2 


3 


Pay 


$38,462 


$40,769' 


140, /oy 


S43,215^ 




$43,215 


Wage = Pay X L3 


$50,000 


$53,000 


$53,000 


$56,180 


$56,180 


$56,180 
















Dollar-Based Costs 
















A 1 


Based on Wage 


$3,500' 


$3,710' 


$5,300' 


$3,933' 


$5,618' 


$5,618' 




B I 


^ot based on Wage 


$1,105 


$1,138' 


$11,742^ 


$1,172' 


$12,094' 


$16,550* 


Time-Based Low Productivity Costs (based on equivalent unproductive days): 












C I 


•^ewHire low productivity - 
lays 


70 


70 


155 


70 


155 


190 




D> 


?re-separation low 
sroductivity - days 


2 


2 


5 


2 


5 


10 




E 


[ntemal Required Rate of 
Return 


10% 


10% 


10% 


10% 


10% 


10% 


Time-Based Vacancy Cost: 
















F Vacancy (time-to-start) - days 


78 


78 


U2 


78 


112 


112 


New Hire lUsk Cost: 
















G 


EWL for existing employee 


10.6 


10.8 


10.8 


11. 1 


11. 1 


11.1 




H 


EWL for replacement (new 
employee) 


7.1 


7.2 


7.2 


7,4 


7.4 


7-4 


Actuar 
Develo 


ial Replacement Value 
pment: 
















I 


Wages 


$50,000 


$53,000 


^cn AAA 






$56,180 




J 


Equivalent Unproductive 
Days, other than vacancy = 

rc+Di 


72 


72 


160 


72 


160 


200 




K 


Dollar Based Costs Total = [A 


$4,605 


$4,848 


$17,042 


$5,105 


$17,712 


$22,168 


RV^ 


L 


Time-Based Low Productivity 
Costs = (J/365)*[I*(1+E)] 


$10,849 


$11,500 


$25,556 


$12,190 


$27,090 


$33,862 


RV 


M 


Time-Based Vacancy Cost = 
(F/365)*rK+Ll 


$3,302 


$3,494 








$17,193 


RV 


N 


New Hire Risk Cost = [K + L 
-HMl*rG/H-ll 


$9,246 


$9,921 


$27,835 


$10,496 


$29,275 


$36,612 


ARV 


O 


Actuarial Replacement 
Value = K+L + M + N 


$28,002 


$29,763 


\ $83,504 


$31,487 


$87,824 


$109,835 




P 


ARV as wage load factor = [C 


0.56 


0,5( 


) 1.58 


0.56 


1.56 


1.96 




Q 


Actuarial Revenue wage 
load factor =^[1+P] 


L56' 


1,5< 


) 2.58^ 


L56' 


2.56' 


2.96' 



' Previous year pay increased due to inflation and merit (assumed to be 6% per year) 

2 7% of Wage 

M0%ofWage 

' Previous year figure increased by inflation (assumed to be 3% per year) 
^ $ 1 1,400 in 2001 increased by inflation (assumed to be 3% per year) 
^ $ 15,600 in 2001 increased by inflation (assumed to be 3% per year) 
' ARWLF by Job Level is used as one of the inputs to Figure 7B (row C) 



Figure 7A-2, Sample Calculation of Actuarial Replacement Value and 
Actuarial Replacement Wage Load Factor by Job Level for the first three years for Employee 2 


1 
1 














_ 

Current Job Level 


2 










Date of Birth 


1 /I /I Q<:7 










Date of Hire 


1 /I /I QO/^ 

1/ 1/ lyyo 










Gender 


remaie 






















Year 


1 




2 


3 


3 


Job Level 


2 


2 


3 


2 


3 


Pay 


$76,923 


$81,538' 


$81,538 


$86,431' 


$86,431 


Wage = Pay X L3 


$100,000 


$106,000 


^^106 000 


*Sn2 360 


$112,360 














Dollar-Based Costs 














A 


Based on Wage 


$10,000^ 


$10,600' 


$10 600^ 


$11,236' 


$11,236 




B 


N^ot based on Wage 


$11,400 


$11,742^ 


$16 068"^ 


$12 094^ 


$16,550 


Time-Based Low Productivity Costs (based on equivalent unproductive days): 










C 


New Hire low productivity - days 


155 


155 


190 


155 


190 




D 


Pre-separation low productivity - days 


5 


5 


10 


5 


10 




E 


Internal Required Rate of Return 


10% 


10% 


10% 


10% 


10% 


Time-Based Vacancy Cost: 














F 


Vacancy (time-to-start) - days 


112 


112 


1 1 9 


1 19 


112 


New Hire Risk Cost: 














G 


EWL for existing employee 


11.9 


11.3 


11.3 


10.6 


10.6 




H 


EWL for replacement (new employee) 


11.0 


10.5 




o o 


9.9 


Actuarial Replacement Value Development: 














I 


Wages 


$100,000 


$106,000 


<r 1 A/r AAA 


j> 1 i/,30U 


$112,360 




J 


Equivalent Unproductive Days, other than 
vacancy = [C+D ] 


160 


160 


200 


160 


200 




K 


Dollar Based Costs Total = [A + B] 


$21,400 


$22,342 


$26,668 


$23,330 


$27,786 


RV^ 


L 


Time-Based Low Productivity Costs = 

(J/365)*[I*(1+E)] 


$48,219 


$51,112 


$63,890 


$54,179 


$67 724 


RV^ 


M 


Time-Based Vacancy Cost = (F/365)*[K+L] 


$21,363 


$22,539 


$27,788 


$23,784 


$29,307 


RV^ 


N 


New Hire Risk Cost = [K + L -h M]*[GyH -1] 


$7,444 , 


-$7,314 


$9,017 


$7,162 


$8,825 


ARV 


O 


Actuarial Replacement Value = K + L + M 
N 


- $98,426 


$103,307 


$127,363 


$108,455 


$133,642 




P 


Actuarial Replacement Value as wage load 
factor =[0- 1] 


0.98- 


0.97 


1.20 


0.97 


1.19 




Q ^ 


actuarial Revenue wage load factor = (1+ P] 


L98' 1 L97' 


2.20' 


1.97' 


2.19 



* Previous year pay increased due to inflation and merit (assumed to be 6% per year) 
^ 10% of Wage 

^ Previous year figure increased by inflation (assumed to be 3% per year) 
^ $ 15,600 in 2001 increased by inflation (assumed to be 3% per year) 
^ ARWLF by Job Level is used as one of the inputs to Figure 7B (row C) 



o o cN 

o ^ 
^ o 

00 <N O 

<N l> <N 

d d o 



«r) so O 

o 
o 



o o 

o m 

o m 

CO <N 

SO r<) 

d d d 



o o o 
o o o 
o o o 

O ON C\ 
O crj 

d 



^ o 



o 
o 
o 

On 

d 

o 
o 
o 

On 

m 
d 



o 

CO 

d 



o o 
o 

o ^ 

O 00 

O C^l 



o o 

m o 

m o 

^ o 

r- o 



o o o ^ 



o o 

o o 

o o 

o ^ 

O vo 

d d 

o o 

o o 

o o 

o o 

o o 



o o 

o o 

o o 

0^ O 

CO p 

d ^ 



o o 

o o 

o o 

o o 

o o 

d ^ 



ON 



00 
ON 



3 



VO 
O 



00 

On 



<L) 

>^ 
O 



^ < ^ 



- I 

1—1 a 

^ (D (U 

O ^ *^ 

- O O 



CO ^ 



4^ ^ 



^ O O 



O 
o 



CO ^ 



> 

o 



i 



CO ^ 



P-1 tL( 

^ ^ h-1 

^ ^ ^ 

Pii PcJ 

<d ^ 



o 



U 

s 

0£ 



to wo O O O 

^^^ o o o 

o o o 

o to 

vo CO <N 

d d d 



o o o 

o o o 

o o o 

O iO o 

OO CS 

d d d 



CO CO o o o 

CNJ O O O 

o o o 

o o o 

O <N <N 

^ d d 



^ o o o 

o o vo 

o o vo 

o^ ^ <N 

^ ^ o 

d d d 



o o o o 

o o o 

o o o 

O UO ^ 

<N O O 

d d d 



o o o o 

o o o 

O O <N 

o vo ^ 

CN O O 

d d d 



o 
o 
o 

o 
d 



o o 

o o 

o o 

O 0\ 

vo CO 

d d 

o o 

o o 

o o 

o o 

OO 

d d 



o o 

o o 

o o 

^ o 

o p 

d ^ 



o o 

o o 

o o 

o o 

o o 

d ^ 



vo vo vo 
VI OS 



8 8 8 

o o - 
o o 



o o 

' o 

_ o 

o o 

p p 

d ^* 



vo OO 



vo 
*iO 



vo 
On 



vo 



VO 



o 

I 

J5l_ 



> 

ID 
O 



a 

<D O 
O O 

<D > 
< 00 K 



o 



<D 
> 



1 1 

O O 



H-l -r; 



^ ^ X 

S B 

1 

O 



S3 

5 (D <U 

o Q 



^ ^ ^ CU cu 



i 

h CD o o 
>^ cQ ffi a< cui 



CO ^ 

> O 

<^ o 

o «^ 



^ <N CO ^ 
^ ^ ^ O 

a< H 



<N CO 

c c c 

IJ^ Ph 

.-i h-1 

^ ^ ^ 

Pi 

< < 



PL, 



CN 



CQ 



Figure Sample Calculation of EVi for Employee 1 (page 1) 


Date 


Age 


Service 


Annual 
Salary 


Salary 
Increase 


Wage 
Salary 
Multiple 


Wage 


Productivity 
Factor 


Wage 
Load 
Factor 
ARWLF 


Minimum 
Revenue 
Potential 








(1) 




(2) 


(3)-(l)x(2) 


(4) 


(5) 


(6) = (3)x(4)x 
(5) 






















1/1/2001 


23 


4 


$38,462 


0.06 


1.30 


$50,000 


1.00 


L560 


$78,000 


1/1/2002 


24 


5 


S40J69 


0.06 


1.30 


$53,000 


1.00 


1.760 


$93,280 


1/1/2003 


25 


6 


$43,215 


0.06 


1.30 


$56,180 


1.00 


1.960 


$110,113 


1/1/2004 


26 


7 


$45,808 


0,06 


1.30 


$59,551 


1. 00 


1.999 


$119,054 


1/1/2005 


27 


8 


$48,557 


0.06 


1.30 


$63,124 


1-00 


2-039 


$128,721 


1/1/2006 


28 


9 


$51,470 


0.06 


1.30 


$66,911 


1.00 


2.080 


$139,173 


1/1/2007 


29 


10 


$54,558 


0.06 


1.30 


$70,926 


1.00 


2.122 


$150,474 


1/1/2008 


30 


11 


$57,832 


0.06 


1.30 


$75,181 


1.00 


2.164 


$162,693 


1/1/2009 


31 


12 


$61,302 


0.06 


1.30 


$79,692 


1 00 


2.207 


$175,903 


1/1/2010 


32 


13 


$64,980 


0.06 


1.30 


$84,474 


1.00 


2.251 


$190,186 


1/1/2011 


33 


14 


$68,879 


0.06 


1.30 


$89,542 


1.00 


2 296 


$205,630 


1/1/2012 


34 


15 


$73,01 1 


0.06 


1.30 


$94,915 


1. 00 


2.342 


$222,327 


1/1/2013 


35 


16 


$77,392 


0.06 


1.30 


$100,610 


1. 00 


2.389 


S240 380 


1/1/2014 


36 


17 


$82,036 


0.06 


1.30 


$106,646 


1.00 


2.437 


$259,899 


1/1/2015 


37 


18 


$86,958 


0.06 


1.30 


$113,045 


1.00 


2.486 


002 


1/1/2016 


38 


19 


$92,175 


0.06 


1.30 


$119,828 


1 00 


2.535 


$303,820 


i/1^017 


39 


20 


$97,706 


0.06 


1.30 


$127,017 


1.00 


2.586 


$328 490 


1/1/2018 


40 


21 


$103,568 


0.06 


1.30 


$134,639 


1.00 


2.638 




1/1/2019 


41 


22 


$109,782 


0,06 


1.30 


$142,717 


1.00 


2,691 


$384,002 


1/1/2020 


42 


23 


$116,369 


0.06 


1.30 


$151,280 


1. 00 


2.744 


$415 183 


1/1/2021 


43 


24 


$123,351 


0.06 


1.30 


$160,357 


i.OO 


2 799 


$448,896 


1/1/2022 


44 


25 


$130,752 


0.06 


1.30 


$169,978 


LOO 


2.855 


$485,347 


1/1/2023 


45 


26 


$138,597 


0.06 


1.30 


$180,177 


1.00 


2.912 


$524,757 


1/1/2024 


46 


27 


$146,913 


0.06 


1.30 


$190,987 


1.00 


2.971 


$567,367 


1/1/2025 


47 


28 


$155,728 


0.06 


1.30 


$202,447 


1.00 


3.030 


$613,437 


1/1/2026 


48 


29 


$165,072 


0.06 


1.30 


$214,593 


1.00 


3.091 


$663 248 


1/1/2027 


49 


30 


$174,976 


0.06 


1.30 


$227,469 


1.00 


3.153 


$717,104 


1/1/2028 


50 


31 


$185,475 


0.06 


1.30 


$241,117 


1.00 


3.216 


$775 333 


1/1/2029 


51 


32 


$196,603 


0.06 


1.30 


$255,584 


1.00 


3.280 


$838,290 


1/1/2030 


52 


33 


$208,399 


0.06 


1.30 


$270,919 


1.00 


3.345 


$906 359 


1/1/2031 


53 


34 


$220 903 


0,06 


1.30 


$287 174 


1.00 


3.412 




1/1/2032 


54 


35 


$234,157 


0.06 


1.30 


$304 405 


1.00 


3.481 


$1 05Q 528 


1/1/2033 


55 


36 


$248,207 


0.06 


1.30 


$322 669 


- 1.00 


3.550 




1/1/2034 


56 


37 


$263,09S 


0.06 


1-30 


$342,025 


i.OO 


3.621 


$1 238 581 


1/1/203S- 


57 


38 


$278,88f 


0.06 


1.30 


$362,551 


1.00 


3.694 


$1,339,154 


1/1/2036 


58 


39 


$295,61? 


0.06 


1.30 


$384,3W 


1.00 


3.768 


$1,447,893 


1/1/2037 


59 


40 


$313,35^ 


0.06 


1.30 


$407,362 


I.OO 


3.843 


$1,565,462 


1/1/2038 


60 


41 


$332,15-3 


0.06 


1.30 


$431,804 


1.00 


3.920 


$1,692,578 


1/1/2039 


61 


42 


$352,08( 


0.06 


1.30 


$457,712 


LOO 


3.998 


$1,830,015 


1/1/2040 


62 


43 


$373,211 


0.06 


1.30 


$485,17f 


> LOO 


4.078 


$1,978,612 


1/1/2041 


63 


44 


$395,60^ 


\ 006 


1.30 


$514.28! 


i LOO 


4.160 


$2,139,276 


1/1/2042 


64 


45 


$41934( 


) ^ .M6 


1.30 


$545,14: 


\ LOO 


4.243 


$2,312,985 


1/1/2043 


65 


46 


S( 


) 0.06 


1.30 


$( 


) LOO 


4.328 


$0 























Figure 7C-1. Sample Calculation of EVi for 


Employee 1 (page 2) 


Date 


Age 


Beg. Year 

Risk 
Adjusted 
Head Count 


Mortality 
Risk' 


Retirement 
Risk * 


Turnover 
Risk' 


Disability 
Risk' 


Total 
Retention 
Risk 






(7) 


(8) 


(9) 


(10) 


(11) 


(12) = (8) + (9) 
+ (10) + (11) 


















1/1/2001 

nil V 1 


23 


1 000000 


0 042% 


0.000% 


10.000% 


0.093% 


10.135% 


1 /I /0(VM 


9A 
zt 


0 9S^9.fsAjf\ 
u.oyooHO 


0 044% 


0 000% 


1 0 000% 


0 093% 


10.137% 






0 807^47 


ft 046% 
v.UtU /O 


ft 000% 


1 0 000% 


0.133% 


10.179% 


1 /I /7nfl4 


26 




0.049% 


0 000% 


10.000% 


0.133% 


10.182% 


1 /I /7r)ns 


27 




0 0^1% 

\J.\J.J I /o 


0 000% 


10.000% 


0.133% 


10.184% 


1 /I /oon/; 

1/ 1/ZUUO 


99 

zo 


A jqc^l Al 
U. 060 141 




0 000% 
u.uuu /o 


Q soo% 

7. JUU /O 


0.133% 


9.687% 


1 /I /'jnni 

l/l/ZUU/ 


90 

zy 


A <9QA^7 


A A^:70Z 


n 000% 

U.vUu /O 


q Sftft% 


0.133% 


9.690% 


1/ l/zUUS 


T A 


U.4/ /Z4o 


A A/C10/ 


A AAAOZ 
U.UUU /o 


0 ftftfto/i 
y.uuu /o 


ft 1 0Ro/. 
U. 1 yo /o 


y .z jy /o 


1/ i/zuuy 


J 1 


U.4jj>U01 


A AA<OZ 


0 ftOftOyi 


0 ftftft% 


ft 1 Q8% 
u. 1 /o 


Q 7/;'3o/ 

7.ZVIJ /o 


1 /I /OA! A 


"19 
3Z 


A 1Q9QAQ 


A A/;oo/: 
u.uoy /o 




R Sftft% 


0.198% 


8.767% 


1 /I /9ftl 1 




U.J JoJUv 


0 07'^% 

V.V/ J /o 


ft ftftO% 


8 000% 


0.198% 


8.271% 


1 /I /^ni 7 

1/ 1/ZU iZ 




U.JZooM- / 


o.k//y /o 


0 000% 


7.500% 


0.198% 


7.777% 


1 /I /^Al 1 
1/ 1/ZUl J 






n 0R^% 
U.VJOO /o 


ft nnn% 

u.uuu /o 


7 000% 
/ .uuu /o 


0 7R'^% 

V.ZOJ /O 


7.369% 


1 /I /9m 4 

1/ 1/ZU14 


JO 


A 98AQ9/^ 

v.zouyzo 




ft ftOO% 
u.uuu /o 


6 S00% 

U. JUU /o 


0 28^% 

UiZOJ /o 


6.874% 


1 /I /TAI ^ 

l/l/ZUlj 


J / 


U.ZOiOlO 
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A AAAO/ 
U.UUU /O 


<=; 000% 

O.UvJU /o 
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* Figure 7D shows the decrement rates used in this calculation 



Figure 7C-L Sample Calculation of Cvi for Employee 1 (page 3) 
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Figure 7C-2. Sample Calculation of EVi f< 
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^ Figure 7D shows the decrement rates used in this calculation I 
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Figure 7C-2. Sample Calculation of EVi for Employee 2 (page 3) 
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Figure 7D. Decrement Rates used in the sample EVi Calculation 
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0 
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0 


0.3 


0.2 


0.15 
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0.00032 


50 


0.050 
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0.3 


0,2 
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51 


0.055 


26 


0.3 


0,2 


0.15 


0.100 
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52 


0.060 


27 


0.3 
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53 
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0,050 
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1.000 


40 
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0.045 










41 


0.12 


0.08 
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0,040 










42 


0.105 


0.07 
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0.035 










43 


0,09 


0.06 


0.045 


0.030 
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0.075 


0.05 


0.0375 
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45 
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0.020 










50+ 
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0 
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Mortality Rate is Group Annuity Table 1983 with margin for males and females 
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